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7 KTEV Event Display

- " Run Number: 8387
Spill Number: 118

. Event Number: 14718928
Trigger Mask: 200

AH Slices

Track and Cluster Info
HCGC cluster count: 3
b Xesi Yosi PorE

[T1:-0.7063:0.1142 -0.57° B
G 107092 -0.1137 950

© T2:-0.1249 0.0260 +164,98
C 2 :0.2179 -0.2197 19.41
C3: 0.1730 -0.3658 25.03

Vertex: 2 tracks

X Y Z
00710 -0.0160 111673
Mass=0.6285 {assuming pions)
Chisq=1.30 Pov=0.010142
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-~ Track
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. Cooper (1994)

. New Measurements

Inthe subsequent decade § of the 10 measurements have been improved by at least
- afactor of 2,

The one significant change is 'the'Iifetiméf-';jf}tihé:t}'eutron which has come dowg by
3.5 old standard deviatiotis from the previous measurement.

[Note - The sign convention for g1/f] used here is opposite that of the PDG.]

‘Hyperon Beta Decay Measurements.
Errors in the last digits are given in parentheses [()].

= > i

Decay - 0old New':'_"_- " New Frror Difffé}r'cpr Error
(1984) - (1994) - [9%) [SD] _ Improvement

g1/f1 T o
A° p 0.70(3) 0.718(15)  2.1% 0.6 2.0
= Ao 025(5) 0255  200%

3 n 0.34(5)  -0340(17)  5.0% 0.0 29
np 125809 1257328) 02% 0.1 32

Br [x103] :. .

XA° 0056131 0.057327)  47% 04 1.1
A°p  0B57(36) 0.832(14)  17% 0.7 26
£ n 096050) 101734 33% L 15
E- oze 008707y 0.08717) . 195%

_E A 056434 S6331)  5.5% 0.0 - 1.1

Lifetime [sec] - . o

np . 92501 887(
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* Strangeness in Heavy Ion collisions

* X(2000) ‘pentaquark’ state - SPHINX
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H - Search experiments

.

'- {K“ -A’+), AS = = <2 s
- '.Light }iadmpmductmn 9
. Relstiv. Hmvy ]om o

: Negntm (UL) 10

o PPositive” 4

._-'Ana}ysmg ' -2' :

'._."'Rﬂnnmg/fﬁ‘utum 4

* Incl. running/fotare

% Former 5.U.

8

4

a8

H-Dibaryon searches: Past,

TITET

) Alek 1990

'_‘lmi Shab 11980
R 5813 10997
m £810 1997

dad m‘ " 'l.-z..‘,.- : 2"5 rY

O OM(H) 1 GeV/c*)

" Figure 6: Observed events which may con-

-'_-_"ta,iﬁ H candidates

Ongnmg and Preposed Searches o

We now Imt and’ very bneﬂy desr:nhe ongcung am! propased expenments to search
forthe H dzharyon or for: dot:ble—Lambda hypernuclea :

B___L,@;&ﬁﬁ_ Search far ,{iZ Hypemuciea Used 12C'(K - 'K "‘}"““X stop the
.- Etomake 2B + n. Use SCIFI 4 COD for: traclung, détect neutross. Dath
- reduction cump]eted expect i~ 29 ﬂﬂﬂ stopped & avents This should lead

'.to~an 328,

. .M Sea:rch for ,.;12 Iiyperm:cle: Use ”Bc(K -~ K "‘)"‘"X stop =6 .
- ‘make , FH. Use Cyhndnca.l Detectcr System (CDS) for trackmg, detect -’

- _from sequentisl decays: | b H w8 He F %"
: 5He-+“ﬂe -}-p+ =

o comcacient 'a‘

»
. )

Expenment started expect o det.ect, ~ 500

- @"Mﬁ@ 11 6 % A GeV/c Au on Au ta.rget. Detect E e E"’p, H

- Ax=p. Use sweeping magnet to remove charged patt:cles and wn analysmg o
. .magnet to detect H decay pro&ut:ts Expemment sta,rted X

8 ? Ep K+ K"" X, Plp) =129 Ge\’/c, {Ise ﬁsymmet*

L :nc Douhie«Arm Spectrometer, THeasire m{X) Takmg data sirice Feb 9%,
expect If)(}pb sensitivity. -

A RENT LIED



4 Bperlwem%a evademc,e V. mOLE ~

62.. H?P%& bmm ekf’“vw%“@" ot CERN~-
4‘%5 Gev > +Be
Slﬁm&f Q;r anamwf lmryau\ 0€€Cm{

h W«« mg* % A ?”’Ms - : w
) o ® L -, I
. W : . S P G S oo A

C(z\e:ckeﬂ( {m d@ mfem‘h'ﬁcaﬁah K é"?’ (%re.sla C7

U +““? AP -ﬂ' -uwﬂ'

- 5/8 45/50
6 8 =8414405 quofge
3 ’@or X, F—‘ > O C

. S /g 43 z& |
| G’ & /l 2; iﬁ? i O_Zf‘k /g e_.

S/g = 62[AW
6‘ R= Zoiduasﬁ!,,[g@




e BISZ Serpukhw

= s . )

o
T

LooRemMersd T v L
=

mn TR aanu 3 00 .
R TR amnw:’ R

L MULETL - WARG



.. | U o g J'; ._ 3 ﬂ 3 - g{ 3 {,. m set -

s P

‘Eintroege pro O MOV




Ky ;'H“CHW Ploduction

BT DA S




ot

Search fcar exat:c pentaquark baryons with hidden
strangeness |qqqss) in diffractive production reactions
- —-i- N --> Y*K -+ N

:"_"_:_.'Experzment SF’HINX at protan beam c>f‘ IHEP ac:ceierator wzth Ep = 70GeV.
“"Reaction p-'N <3 [S:OK“*']-{-N 30 . A»,r was separated (N-nucleon or C nucleus
for coherent react:on)

e
. ._ § 500 Eﬂ g 10%
D el 3 =
Qe - .
? 2000 E .
".""‘?’i.&ogg _ [,
om0 E ) R el Sy
s | + P P NELL TR
. -azl Lt I-']:-.[ ] I_.t oy | 1 a‘}"'f-k% I '
1.8 YRR 22 24 26 |
- | M{?K) Gev o o i
'M(EZ"K"*“) for atl P2 welghted w:th efﬁc‘;ten(:y of the S R R [
. Setup _: . ._ HO‘IHE')"E‘”:}L; E]J 'U-l;nl é}ﬁ! 56 67 (}SH(}Q“”i
£ X(2000) ~ 50 K+} i‘r{ ;-«f* é?i‘%m@v o P GeVt
This state is seen w:th hlgh statast:cai level dN/dP ~ strong coherent production on € nuclei 'S‘

(> 10 s.d.). _ N . _' “observed (b =63 % 10 GeV—2)

Cross sections

cr[p + N X(ZOGO) + N] BR[X(QOOO) S 2:01:(-*-] 95 20 nb/nucleon
o‘[p + C = X(2000) 4 Cleon. - BRIX(2000) = SO+ = 260460 nb/C' nucleus
: (:I:QO% (system Y = Monte Caric + absolutée norma!ization)

n

Unusua! dynamlc pmpertles of X(ZOOO) state

"3.'a) R BR{X(%OO)-«}EZK} '.;; 1Y e

BR[ X(2000)~$A(1232)7t‘,pﬁ‘*‘ﬁ‘ Jr~ U S

-:"b) f“[X(QOOO)] <100 MeV o X(2000) is serious candidate for pen-
T For usual Iqqq) :sobars - taquark exotic ‘baryon with hidden
“a) R < (few) - 10-2 - | strangeness |X(2000)) = |uudss)

b) f"(M > 2000 MeV) BDO 2400 MeV

¥ 1w sl B ATt o



U . of coherent reaCtIOﬁ
E: + co [EBK'*“] +C (P¥ <011 Ge\’g)

_ _ P2 regmn the X(QOOO) state and ‘some threshold
r‘__.;-struc:ture with M- m".1'810 Mev are clearly ‘seen (this gtructure is practically not
'seen in mass spectrum fc:r ai 1"4’2 due to d:ffzcuit background conditions). Study

--_'_--of the vield of X(ls:{o) as functuon of P2 demonstrate that- thts state is produced
'__-"only in the region’ Of very smali P'“r (< O {31 Ge\/g) where :t is well defined:

i M = 1807L£TMeV
X(wwwm { = exxiomer

-_'*.'..In the M(ZUK’"'“) for i

'_-_‘_a[p+c ~ X(3.810)+O] Pgd} Qmevz BR[X(lSlO) = 20K+] == 215;}:44 nb(+30% syst.)

_;;_'::F’ossubie exp!anataon c _n:usual production propertues of‘ X(1810) may be this
© is'a Coulomb production process 7 “The value of the coherent cross section is
‘not incontradiction with' this hypotheszs which is a!so supported by observation
._'.Of 4&(3.232)+ Couiomb production in the SPHINX' expertment

= gl:._'.
g
.

}_'.zn the “restrfcted coherent regson”

0.02 < P2 < 0.1GeV?2 (without the influ-

.. ence of X(ISIO) in M(EIOK“*") X (2000)
o _._-'-baryon is observed i the clearest way.

N/Ex0.04 Gov
3

PN IEE EE N isrr

Y R R Y

CNpooter
ﬁfa’aﬁiﬁwév::

e bt o], - NP S N
I 2.8 oA Z.8

T M(t"‘K“) Gev T ’ . M{EPK™), Gev

b Ao [ . K hen e



-
l

L VIV TF L 0w

o e '::':. ‘ T 200
200 Bk |

100
50 B

Fuvy mewye

-

¢ hance
eqc Kgqlou

iHil_HHi.l

PIYTTTETATTETY [ TTTT ] 7T

EEEREERN

Ho I ]:i.__]. I.I l._l.__.i

N/0O4GeY

wilhout
|

Ny
[#:3
ililliiiil}}_t!i[l}‘ .

YTy FedT

YTITTrsY

TR ] -+ N m 1he SI‘LLEX expenment Here the spectrs
non of nonresonances background in M(X™ K*)after so
normahzanon One presems m thls ﬁgure M(z‘ K *) i 0‘95M(2: K™} (here 0.95 ~ normalization factor): (a) all 1
events; (b) after subtract:on ef thc events in qb band to suppress the mﬁucncc Of thc mactlon E + N -y {Z ¢+ !

- o SR 0BD PR
IIAQ'} zltnbﬂh nf Pnrﬂn?nu\ntj e Phnflmh dorhwisue



Imimar w\ O% SU

m u 1 | ild M.WN

Hyperon physics has matured <mQ well in the last 40 years.

It is still probing some of the best subjects in @m&&m physics:
— mixing

— CP violation

...,, wdﬁv E.@&mmm

QCD

— new states of matter

__E%@mmr there is a lot to do, % %@ gé the SE@@S@ to moﬂ
@@m @% @& and mmom E@ issues at w%% R o |




